CALIFORNIA DIVISION OF MINES AND GEOLOGY
Fault Evaluation Report FER-72 A4

September 6, 1978

1. Name of fault: Eilsinore fault zone, segment from Lake Elsinore to

Prado Dam, Riverside County.

2. Location of fault: This segment of the Elsinore fault zone lies

within Rlverside County, forms the norfheastern boundary of the Santa Ana
Mountalns, extends from just southeast of Lake Elsinore to the vicinity
of Prado Dam, and lies within the Elsinore, Alberhill, Lake Mathews,

and Corona South Quadrangles (figure 1).

3. Reason for evaluation: This fault is located within the 1978 study

area of the T10~year program for fault evaluation.
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5. Summary of available data:

Knowledge of the existence of the fault zone dates back at least
to Falrbanks (1893), who described features of large-scale faulting in
the Temecula-Elsinore area. The fault was first shown on a published
map and mentioned by the name "Elsinore'' by Lawson and others {1908,
Map no. 1, and p. 19). Wood (1916) tabulated the historical earthquakes
of California, and suggests that a number of the earthquakes may have
occurred along the Elsinore fault. Davis (1927), discusses the charac-
teristies of the major '"rifts'" of southern Californfa, and, in several
cases, refers to localities along the northern Elsinore fault as examples
of various types of features. Engel (1959), mapped the Lake Elsinore 15-
minute quadrangle, and discusses the characteristics of the various fault
traces of the Elsinore fault zone. Gray (196]) did likewise for the
Corona South quadrangle. Langenkamp and Combs (1974), conducted a micro-

in Biserside and Sam Diego Counfies
seismic study of the Elsinore fault, and found a general increase in

microseismic activity from northwest to southeast along the entire length
of the fault. Weber (1977) conducted a detailed study of that part of

the Elsinore fault zone that lies at, and to the northwest of, Lake Elsinore.

Since 1976 there have been at least eight private geologic investigations

- involving_Prenching along the segment of the Elsinore fault zone that is
under consideration in this FER, The Chino fault and the northwesternmost part
of the Elsinore fault zone were Tnvestigated by Smith (1977). There is some

overlap in the areas considered 'm that FER and this FER, Fault segments extend-

1-“"““-~h__;__iggFin;a the #lack Star Canyon quadrangle are shown and discussed in the earlier FER,

The segment of the Elsinore fault zone hereln considered forms

the structural boundary between the Santa Ana Mountains, which lie to the
southwest, and the Perris block which lies to the northeast. The total

_length of this segment is about 44 km.

5

It extends from near Prado Dam
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southeastward to a point several kilometers southeast of Lake Elsinore
(figure 4). The fault zone consists of a series of subparallel traces
that lie within a zone that ranges from { km to 4 km wida, The geomorphic

features along these traces indicate that most of the late Quaternary
rertlwest of lake Elsiere :

ofFSethas occurred along one through*qpihg fault trace. This through-

seqments of .
going  fault inclu e5\5uch locally-named: strands as the Chino fault,

bascol om Surfice ﬂ,ﬁ"«“"’;"ﬂ;
the Main Street fault, and the Glen Ivy North fault. The other branches,
are either secondary faults or represent former mzjor fault traces that

imactive :
became relaﬁvefy/\durin? late Quaternary time. To the southeast of Lake
Elsinore, the focus of offset during late Quaternary time is along the
Wildomar fault. This trace is parallel to the Glen fvy North fault, but
lies about two km to the southwest (figure 4). This is a right-stepping
offset of the main trace of the Elsinore fault. Combined with right-
lateral movement along the fault, this type of geometry would be expected
to produce a graben at the point where the fault makes the right step.
The existence of Lake Elsinore indicates that this has in fact happened.
Most of the longer branches of the Elsinore fault trend N 40° W to
N 50° W, and have dips that range from vertical to shallowly southwestward.
The various fault traces have been delineated on the basis of actual
exposures of the fault, Juxtaposition of unlike lithologies, scarps,
deflected drainages, and closed depressions.
Weber (1977, p. k) gives the following general discussion of
recency of faulting along this segment of the Elsinore fault zone:
t
The most active segmentf‘gf the Elsinore zone appear to he

the Main Street, Glen fvy.South, and Wildomar segmentst and the

Glen Ivy North segment (from Its northwest end to the southeast

end of Elsinore Lake). The Maln Street segment is a moderately

southwest-dipping fault, which is crossed by deflected drainages.

The Glen Ivy North segment is at least partly a high angle fault;

1/ Webers use of fault “Seqment” js epuivafent 1o the wse of ‘stpandt "
' /i ?‘%J‘J rﬂef:m«?)?

G
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its youthfulpess is expressed by low, fresh-appearing scarps

In relatively young alluvium, and offset and deflected drainages.
The Wildomar zone bounds Rome Hill and additional linearily arranged
low hills which have been faulted upward relatively recently along
the zone; strong topographic linearity, youthful-appearing scarps,
and closed depressions along faults of the segment also suggest
overall youthfulness of faulting. Certain geomorphic elements of
faulting along the Chino fault zone, and the remaining segments of
the Elsinore zone also suggest relative recency of activity.

Gray (1961, p. 49) glves the following general discussion of recency
of faulting along the Chino fault and the northwesternmost part of the
Elsinore fault (mainly that part which lies within the Corona South
quadrangle):

The most compelling evidence in the mapped area suggests that
the initiation of predominantly vertical movement along the Elsinore
and Chino faults commenced prior to late Pleistocene time. That it
probably occurred mostly in late Pliocene and early Pleistocene time
is strongly suggested by the marked unconformity between Quaternary
terrace deposits and highly deformed Pliocene (?) strata. However,
geomorphic and topographic features, including aligned scarplets
and trenches, as well as anomalous drainage lines, scarps, and
benches, indicate the movement has continued into Recent time.

That the movement has been discontinuous is shown by the extensive

occurrence of terrace surfaces at different elevations. /

In the discussion that follows, the various named traces of
the Elsinore fault zone will be described Tndividually. The names used
by Weber (1977, plates 2A and 2B) will be used here (they are shown on

figure 4 of this FER).

Chino fault southeast of the Santa Ana Rivar:

To.the southeast of the Santa Ana River, the Chino fault trends
in about a § 409 E direction and converges with the complex Elsinore
fault zone somewhere between Main Street Canyon and Bedford Canyon
(flqure 4). Only three people have prepared large-scale maps of this
part of the Chino fault (Lamar, 1959; Gray, 1961; and Weber, 1977), but
there is much disparity among them in their Tocation of the fault and the
evidence they use. Lamar (1959, p. 70) says, "'it has been assumed that
the fault is located at a rather indistinct topographic break marking the
approximate northeast edge of stream deposits.'" He is not c¢lear about

the location and extent of this topographic feature.

& — -
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Gray (1961, p. 47) says:

Southeast of the Puente-Chino Hills the fault is largely
or whally hidden beneath alluvium, but tts projected course
appears to gradually converge upon and to perhaps eventually
Join the Elsinore fault, Sharp differences in groundwater
levels in water wells on La Sierra Stock Ranch near State
Highway 18, as well as topographic features (chiefly anomalous,
narrow trenches) indicate that the fault may cross the Santa Ana
River and extend southeast of Highway 18 along the first major
wash cut in the elder allyvium east of Wardlow Wash. Farther
southeast, along the margin of the Santa Ana Mountalns, the chief
evidence for the Chino fault is topographic. A well-defined scarp
at the contact between terrace deposits and older alluvlium may be
the surface expression of the Ching fault, |Its trace also may
coincide with anomalous scarplets and benches, especially between
Mabey and Main Street Canyons, and with offset drainage lines in
the streams between Main Street and Joseph Canyons, The south-
eastward projection of the trace of the Chino fault from its
easternmost exposure in the Puente-Chino Hills suggests that the
Chino fault joins one of the faults parallel to the Elsinore fault
west of Bedford Canyen and thence joins the Elsinore fault between
Bedford and Brown Canyons,

Weber (1977, p. 42) says:

Southeast of the Santa Ana River, a prominent northeast-
facing, modified scarp occurs between Paseo Grande and Avenida
del Vista (photo 13; LQ-7, plate 2a); and an apparent modified
scarp lles at the foot of Lineoln Avenue, with older alluyium
displaced upward to the southwest (VQ-12, plate 2a). From Lincoln
Avenue northwestward the projection extends along Wardlow Wash,
from where older alluvial fan deposlts apparently are displaced
upward to the southwest (Qofu) relatively to the northeast (Qof).
Between the Riverside Freeway and the Santa Ana River, however,
similar displacement of older floodplain deposits {Qov) is shown
only very tentatively; no clear trace of the fault exists here,
nor across the 5anta Ana River bed, as interpreted from the pre-
Prado Dam aerial photographs.

The trace of the Chino fault between the Santa Ana River
and the intersection of Chase Drive and Lincoln Avenue, southwest
of Coraona, is mapped slightly differently for this raport than by
Gray (1961, plates 1 and 3). Gray shows the fault to bow to the
northeast about one-half mile (0.3 km), partly on the basis of
differences in elevation of water in wells and partly on the belief
that the fault trace extends along the bottom of a linear canyon
south of the freeway. Perhaps the position of the fault trace as
mapped by Gray {1961) through thls area represents a second, parallel
fault, equivalent to the Sardco fault of Gaede {1969) and the
Division of 0i1 and Gas (1974).

Scutlin (1977a) conducted exploratory trenching across the location

of Weber's (1977) inferred fault along Wardiow wash‘Oochfﬂ C-202 on

ﬁgure4) 8,
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Scullin recognized three lithological units in this area: topsoil,
recent alluvium, and older alluvium. Most of his trenches penatrated
into older alluvium (according to his trench logs), but about 25 percent
penetrated only into younger alluvium. The trenches, ranging from five
feat nine feet in depth, yielded no evidence of faulting.

Later that year, Scullin (1977b) conducted exploratory trenching
at another site along Wardlow Wash, immediately to the northwest of the
above site (locality C-280 on figure &). Again, he did not find any
evidence of faulting,

Weber (1977, plate 2a) indicates Holocene offset along the

Chino fault in the vicinity of Mangular Avenue (his location H10). Appendix A

of this FER is a reproduction of Weber's (1977) table 1; it provides
brief descriptions of the various numbered locations shown on Weber's

map (plates 2A and 2B, also shown on figure 4 of this FER). His

Holocene interpretation is based on the observation of a vegetation

lineament across Hologene alluvlum,

Fresno fault strand

This fault strand was previdusly discussed in FER-38.

Tin Mine fault

This fault extends about 4 km southeasterly from the southern end of
Fresno Canyon to Tin Mine Canyon (only partly shown on Fig. b4). Weber (1977,
p. 17) describes the fault as "apparently mostly vertlical at the sﬁrface.“
O0ffset older alluvium and deflected drainages and other geomorphic features
along the fault suggest late Quaternary activity (Weber, 1977, platé 2a). He

does not indicate Holocene activity along the Tin Mine segment, even where jt

. . X .
crosses Holocene stream deposits in Mabey and Tin Mine canyons.
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Eagle faqlt

The Eagle fault extends from near Wardlow Canyon southeast
to-Brown Canyon, a distance of about 14 km. The fault dips 159 to 35°
southwestward. ‘The rock units cut by the fault range in age from late
Jurassic to Paleocene. Several drainages show apparent right deflections
at this fault, and Weber (1977, p. 21) says, "... relatively recent
landslide deposits apparently are faulted (VQ-31, plate 2a).” He does not
indicate Holocene activity along the Eagle Tfault segment on his annotated
map (plate 2A).

Main Street fault

This fault segment extends from Mabey Canyon to Joseph Canyon,
a distance of about 6.5 km, The fault is characterized by an alighment
of discontinuous, steep, modified, northeast-facing scarps that are
typically about 60 m high. Regarding the attitude and sense of displace-

ment along the segment, Weber (1977, p. 24) says:

Although faults of the segment are not clearly exposed along
the front of the hills, steep, overturned bedding of Paleccene
rocks exposed In the hills, along with pertinent geomorphic
features, suggest that the fault dips moderately to possibly
steeply southwestward. Reverse displacement seems to have been the
principal component of faulting along the segment, but a lateral
component probably also exists.,

Weber (1977, p. 22) observed older alluvium to. be offset by the fault; His

figure 3 (reproduced as figure 3 of this FER) shows, In cross séctlun; the
topographic and geometric relationships among the Chino, Main Street, and

Eagle faults. Weber (1977, plate 2a and p. 87) indicates offset of Holocene sedi-
ments along the Main Street fault near the west end of Upper Drive (his loga-

tion H=13k). |

Glen lvy North fault

This fault is about 30 km long. !t extends southeastward from Brown

Canyon, near the northwestern end of Temescal Valley, to about B km southeast

[O
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of Elsinore (Fig. 4). The change in name, at the northwestern end, from
"Glen [vy North" fault to "Eagle' fault is somewhat arbltrary; there is no
break in the relatively linear trace of the fault. However, the sense of
apparent vertical offset changes at about that point. To the northwast
(Eagle fault) the southwestern side of the fault is the apparent ly upthrown
side; to the southeast (Glen Ivy North fault segment) the northeastern side
is apparently upthrown.

Engel (1959) observed abundant evidence for Pleistocene offset along this
fault strand, but does not present specific discussions of Holocene offset,
Weber (1977) believes that most of this strand has been active during Holocene
time, he cites evidence to support that interpretation, and his annotated map
(P1, 2a and 2b) shows numerous localities along the northwesternmost two-
thirds of the strand where he ohbserved features indicative of Holocene offset,
Three private consulting studies have been conducted atong the Glen lvy
North fault; all three Involved trenching, Only one of these investigations,
near the northwestern end of the strand, was able to locate the fault in

ﬂWonvcn!??ﬁ)
trenche?x This investigation also indicated that the fault has been active
during Holocene time and perhaps during historical time.

Weber (1977, p. 28) says that the Glen Ivy North segment is a 'very
high angle fault." Pioneer Consultants (1976, p. 4) describe one exposure
of the fault near the northwestern end of Temescal Valley {locality C-8B on
figure 4), where they observe the fault to be dipping steeply to the southwest,
They observe sandstone of the Silverado Formation (Paleocene age) on the.
northeast faulted against fanglomerate (Pleistocene(?) age) on the southwest
in their trench TR-4, and just north of there. However, Weber (1977, p. 29)
observed a different relationship at what appears to be the same location

(Weber's location H-46, plate 2B). He observed the Silverado Formation

[
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on the northeastern side faulted against older "igneous-metamorphlc rocks"
to the southwest.

in their trench no. 4, Pioneer Consultants (1976, p. 4) observed
the Glen lvy North fault trace to be a zone of gouge and disruption,
within older fanglomerate, 50 to 60 feet wide. They observed slickensides
to extend to within less than two feet from the surface. They also cite
evidence for ongoing creep along the fault (p. 4):

8. Through personal discussions with long-time employees of

the Temescal Water Company, it was determined that a city water

line which crosses the suspected fault trace in the vicinity of

Hunt Road has required repair annually over the past 20 years.

This water line is currently leaking and the continuous disruption

of this main Is considered to be a reflection of the continual creap
along the suspected fault. y -

10. Along Lawson Road approximately 1200 feet west of its
_Intersection with Temescal Canyon Road there are exposed in the

asphalt surface paral1el “cracks which bear essentially N 40° W or

in 1ine with the trend of Fault no. 1. There are approximately nine_
of these cracks and it is presumed that these are due to continual
creep along the fault trace rather than any differential settlement
which may have occurred in the road base materials.

Fioneer Consultants (1976, p. 5) also mention 'distinct vegetation
differences'" and "topographic depressions' which they believe are assocliated
with the fault. These features occur a few hundred meters to the southeast
of the road cracks mentloned above. The above locallties are annotated

oh - figure b of this FER Weber (1977, p. 90) observed the road cracks,

but believes they ware probably caused by settiing of fill,
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Farther to the southeast, Weber (1977, p. 31) observed vertical
fractures in older alluvium along the trace of the Glen lvy North fault.
He includes a photo of thls exposure (his photo 7, p. 31) and, in the
caption, says "'Some fractures apparently cut through soil to ground
surface.” The exposure is a stream cut along Rice Canyon Creek, and
involves the more northerly of the two traces at his locality H-65. About
one kilometer farther to the southeast, Weber (1977, p. 29) observed a
southwest-facing scarp in relatively young alluvium'' near the point where
the fault crosses Graham Road (his locality H-68 along the Glen lvy North
fault).

Lewis S. Lohr and Associates (1978) conducted a "fault hazard
investigation' In the area between Weber's localities H-65 and H-68
(locality C-308 on figure 4). They dug two trenches and observed no
evidence of faulting. Lohr states:

It is also my opinion that neither of the "Glen lvy North"

fault branches through the southwesterly corner of the property

exist. These faults were mapped by Weber (1977) and are shown on

flgure 4. The reason for my stated opinion includes the fact that

the apparent scarp feature noted by Weber was trenched and no

evidence of fault displacement was seen. Also, no geomorphic

expression, changes in vegetation, lithologic differences, or

color changes were found on or adjacent to this property, which

would indicate the presence of these two faults.
However, careful examination of Lohr's maps and Weber‘s map (1977, pl. 2B)
indicates that Lohr mis-plotted the location of the fault traces as mapped,
by Weber. Lobr's more northerly trench does not lie across Weber's mapped
trace of the fault. Lohrts more southerly trench, howaver, did cross the
southwest-facing scarp mentioned by Weber. Lohr found no evidence for
faulting there.

Farther to the southeast along the Glen lvy North fault, at a

point about 2 km north-northwest of Lake Elsinore, Weber (1977, p. 93)

cites additional evidence for Holocene faulting at his locality H-74.

I3
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He says, ""Subtle geomorphic features suggest possible pattern of faulting
shown and displacement of younger sediments.” S$tickel %ﬁd Associates

(1977b) conducted a geological investigation of a site that includes Weber's
H-7h Tocality (locality C-284 on figure 4). They found no evidence for

faulting, elther at the surface or in trenches 10 to 15 feet deep.

Glen lvy South fault

This fault lies along‘the sdﬁfﬁwestern side of Temescal

H_Valley. The fault strands dip to the southwest with granitic basament rock

on the southwestern side locally reverse faulted over older alluvium on
the northesstern side. Weber (1977, p. 34) says, " ... relatively recent

displacement on thase faults is suggested by deflacted drainages, modified

fault scarps, faceted spurs, hot spring activity (Glen lvy Hot SEEEQQEIJ__,ff““"“H

and apparently displaced older and slightly older alluvium ..." He does

not state what the_;ggsq_pf offset is at the deflected drainages. 0On his

annotated map he shows two loaalitles‘(H-47 and H-43) having evfdence for
Holocene faulting., On his p. 90 he says of locality H-47, '""Possible faulting
of alluvial fan (Qf) and stream channel (Qsc) deposifs suggested by mapping.“
For H-49, he says '""Merial photograph features suggest youthful faulting;

relatively pristine scarps along most southwesterly portion of trace

Indicated."
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North Elsinore fault

This fault was mapped by Engel (1959), but not by Weber (1977).

Engel (1959, p. 52) gives the following description of the fault:

North Elsinore fault. The North Elsinore fault can he

traced by means of abrupt dissimilarities encountered along its
strike, either in the Tertiary rocks or In the metamorphic rocks.
Prospects for coal and clay on the Langstaff Ranch showed beds of
clay on the northeast side of the fault and none on the southwest
side. In metamorphic rocks, on a ridge northeast of the town of
Elsinore, an abrupt change of dip and strike In the slates and
quartzites and truncation of dikes closely corresponds to a saddle
on this ridge. Moreover, in the eucalyptus grove on the north side
of the Atchison, Topeka and Santa Fe railroad tracks, this fault
Tine is stfll visible in the form of a crevice in the alluvium on the
southwest s7dé of a road that traverses the grove. This crevice has
been somewhat obliterated by caving and filling, but in 1926 it

was traceable for at least an eighth of a mile and formed a trench
that in places was more than 10 feet deep and averaged 2 or 3 feet
in width. Small and shallow anastomosing cracks oriented sub-
parallel to the major one were then visthle, but they have now
entirely disappeared. According to residents of the valley, this
system of crevices was developed at the time of the San Jacinto
earthquake In 1918,

Weber (personal communication, August 1978) was unable to find the
features described by Engel; they apparently have been modified to the
point where they are no longer recognlzable. Weber did, howaver, ascertain

the probable location of the features, and shows it as his locality H-76.

5
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Willard fault

This fault forms the southwestern boundary of the Elsinore trough.
Neither Engel (1959) or Weber {1977) mention any actual exposures of this
fault; Tts existence and location are based on gross structural and geo-
morphic evidence. Both writer's believe the fault to be vertical or
steeply dipping. Weber (1977, p. 36) says there are ',., some low, probable
fault scarps in older to younger alluvium of (sic) along the apparent trace

(H?-77, 80, 82; vQ7-85, B89; plate l1a)."

Lohr (19783 and 1978b) conducted fault hazard investigations on two tracts
near the eastern end of the Willard fault {localities C-295 and C-325 on flgure 4).
He states, in both, that he saw no geomorphic evidence for the fault, such as
the "youthful geomorphic features' mentloned by Weber (1977). He saw no

evidence of faulting in trenches 10 to 12 feet deep.

Stickel and Associates (1977a) conducted a slite geclogic inves-
tigation farther to the southeast along the Willard fault at locality
C-266 as shown on figure 4. Their site included both traces of the Willard
fault as mapped in that area by Weber {1977). They were unable to find
any evidende for faulting on the site, either at the surface or in a
10 to 15 foot deep trench. They did observe (p. 7): "A probable fault
trace was observed immediately south of the site which may have offset
alluvial fans."

Rand (1977) conducted a geologic site Investigation within the
Willard fault zone farther to the southeast, at 2 point about 2 km north-
wast of the town of Wildomar (locality C-228 on figure 4). At that site,

he observed no evidence for faulting; either at the surface or in a trench.

I
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't is apparent from the work cited above that the Willard fault is

poorly defined in the map area of this FER.

Wildomar fault

Nelther Engel (1959) or Weber (1977) say much about this segment,
but their brief descriptions suggest that youthful, probably Holocene,
geomorphic features are much more abundant along this segment than any of

the others discussed in this FER, Engel's {1959, p. 54) entire description

ig:

The Wildomar longitudinal fault zone limits the Elsinore
trough on Tts northeast side and !s marked by a prominent alignment
of sags, fault-line scarps, and displaced outcrops. These features
are exposed on the northeast side of State Highway 71 as far south
as Temecula and northwest to Rome Hi1l, The width of the fault zone
is about a quarter of a mile; the average strike is about N 56° W,
and the apparent dip is vertical. The upthrown side is on the
northeast near Wildomar and on the southwest at Rome Hill, indicating

a rotational fault that pivoted at some point between Wildomar and
Rome Hill,

The apparent offset relatlionships deécribgq in the last sentence above

—2uld a!g&_have been causEELiaL_right-lateral offset:
Weber (1977, p. 39) also mentions youthful scarps and sag ponds along the
Wildomar segment (Tocalities H-81, H-82, v0Q-85, and VQ-89), and believes the
_ f;qlE_EE dip very steeply southwest,

Seismicity

The seismicity of the northern Elsinore fault region, from 1900
to 1974, is shown on flgures 2a and 2b. fn general, these plots show a
moderate number of events along the southwestern side of the fault. They
are distributed within a zohe as much as 10 km wide that is bounded on the
northeast by the Elsinore fault. There is a strong local clustering
of eplcenters in thé area just southwest of Glen lvy Hot Springs. To the
northeast of the fault zone, there has been little seismicity within thg

first 5 km, but the density of events increases considerably heyond about

10 km from the fault.

'l
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Since the field evidence Indicates that the Elsinore fault zone
dips to the southwest in this area, the epicenters along the southwestern
side of the fault may represent activity on that fauit. The clustering of
events near Glen lvy Hot Springs is also adjacent to a part of the fault
zone for which there is an increase in the density of evidence for recent
activity. This area includes Weber's localities H-h3, H-46, H=47, and
H-49. It also includes the study site of Pioneer Consultants (1976).
Langenkamp and Combs (1974) conducted a microearthquake study
along the Elsinore fault zone between Corona and the Mexican border.

They found a general increase In microselsmicity toward the southeast,

but their study detcted ne cvents in

the area under consideration in this report.

|¥
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6. Interpretation of aerial photos

None at this time.

7. Fileld observations

Hone at this time.
8. Caoncluslons

——— _The descriptlons and evidence avallable in the Iiterature are

insufficlent to allow me to make decisions about the recency of faulting for most

of the faults. In some cases even the 1ucatron of a fau]t trace

is quite uncertain. | can conclude that the Wildomar fault segment south-
east of Lake Eisinore probably has been active during Holocene time;

~___Yikewise for the northwesternmost 3 km of the Glen lvy North fault segment.

e

The Willard fault may be too poorly ngined to zone.

For the rest of the faults, it is not clear just how old the observed

features are. "Relatively young alluvium' is a term used by Weber which

he does not define. Nor Is the term "youthful appearing scarps' defined.

l do not say this as a criticism of the workers; they had no means of

quant:fyrng such evudence at that time, and even today that Sltuattﬂn is

only slightly Tmprovad. Weber has made interpretations as tu the age of many of

_ . _ the fault features and alluvial units that he observed. These interpretations are

shown as apnotations on his map (his plates 2A and 2B, and on figure & of
this FER). | cannot draw conclusions based on his interpretations unti]

| see the features he observed and see how my interpretations compare

with his.

Bt
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9. Recommendations

I make no recommendations for or against zoning at this time.
| recommend a brief aerlal photo study of the area, especlally since
| now have In my possession several good sets of aerial photo coverage
of the area dating back to 1930. After that, | recommend a field check
of the area. | do not recommend that any new mapping be attempted; only
that the features shown on existing maps, especlally Weher (1977), be
checked. | recommend that, If possible, we should spend some time in the

field with Weber.

10. Investigating geologlst's name andM

DREW P, SMITH
Geologist
Septembar 6, 1978

DPS/mkr ,ﬂf;‘;

RO
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FER 72 Figure 1. Index map showing the location of the segment of the

Elsinore fault that is being considered in this report. HMap

is modified from Jennings {(1975).
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EPICENTEHS IN THE L. A. AREA, A QUALITY

TRANSVERSE MEACATOR PROJECTIGN
SCALE = 1/250000
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FEL 72

Figure Za. Seismicity in the vicinity of the Eisinore fault zone, ;’?W-I??ﬂ
northern Riverside County. '"A! quality epicenter plots from Real

and others {1977} are of £ 2% 3 km acc vracy.
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FPICENTERS IN THE L. A. AREAR, "B’ QUALITY

TRANSYERSE MERCATAR PROJECTION
SCALE = 1/250000

MAGNITUDE

. FER 7Z
! Figure 2b. Seismicity in the vicinity of the Elsinore fault zone, J?W'ﬂ'??f;

northern Riverside County. "B" quality épicenter plots from Rea!

and others (1977) are of £5km accuracy.
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Figure 3. A'reproduction of figure 3 of Weber (1977, p. 25).
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Figure 3,

Lross section showing topographic aspects of fault
scarps across tagle and Main Street segments of
Elsinore fault zone and Chino fault in area
immediately southeast of Tin Mine and Hagador
Canyons, southwest of Corona in foothills of
Santa Ana Mountains. VYertical dispiacement of
200 feet (60m) on Main Street fault implies
relative vertical uplift along fault at this
point of about 1 foot each 750-1,500 years
(based on an age of about 150,000 to 300,000
years for the older alluvium).
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Table 1
Age of Youngest Rocks Displaced Along Faults
MAP SEGMENT A
(Plate 2A)
Age Symbel _ Youngest Rocks Faulted, and 'f
and Locality Cther Evidence for Recency §
Numbe r* Faylt and Location of Faulting &
LQ-1 Chino; northwest corner Well-developed, reddish~brown i
of map area duricrust paleosol of late §
P Quaternary age is apparently 2
displaced vertically upward N
relatively perhaps 150 feet (50 m) =
. or more on southwest side of fault. &
LQ-2 Chino; northwest corner Older alluvium (Qov) is dis- f
of map area placed perhaps as much as 50 X
to 100 feet (15 - 30 m) or more. i
Deflected drainages also suggest F
youthfulness of movement. ;
vQ(?)-3 Chino; northwest corner fault traces in slightly older f?
. of map area alluvium visible on pre-dam, i
1939 aerial photographs. Q
y
La(?)-4 Chino: southeast of Possible vague expression of )
Pradc Dam ' faulting in olider alluvium. ;.
LQ-5 Chino; railroad cut, Older alluvium is displaced upward ‘ ;
southeast of dam to west at Teast 8 - 10 feet (2 - 3 m). ;
LQ-6& Chino(1): gulch, Pre;nlder altuvium, flat-lying T
southwest of Wardlow Quaternary sand and gravel is
Wash displaced downward on east side
of fault.
LQ-7 Chino; between Paseo . Northeast=facing scarp 10 - 15 ;
Grande and Avenida feet {3 - 5 m), in older alluvium, ‘
| . de Vista has been altered by erosion.
LQ-8 Chino; gulch east of subtle features exposed in cut
Border Avenue in older alluvium suggest possible

youthful faulting (see Figure U4).

i Y
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LQ-9 | Chiﬁu; 600 feet (200 m) Recent observations, as well as

southeast of Border - older aerial photographs show
Avenua . citrus trees stunted in growth i

along trace of fault, suggesting
near surface ground water effects
and hence, possible faulting,
near ground surface in older

- alluvium.
H(?)-10 Chino; Manguilar Vegetation along trace of fault
Avenue and vicinity . in younger alluvium (Qsc)

suggests very youthful faulting.

Le-11 Chino; southeast of Stight shear in cut at point
Border Avenue approximately along trace of
fault may reflect relative
youthfulness of fault movement.

vo(?)-12 Chino; Chase Drive Youthful appearing scarp;
relatively young fan deposits
may be displaced,

LO~13a Main Street segment; Red durihrust paleosol dis-
southeast of Mabey ptaced upward and removed by
Canyon erosion, southside of fault.

H{?)-13b Main Street segment; Fault trace apparently cuts
west end of Upper Drive ~youthful alluvial sediments,

LO(?)-14 Chino; Upper Drive Fault may cut surface of older

-fan deposits.

PQ=15%a Scully Hil1(?): Santa No direct evidence for Quaternary
River area, western part displacement. -
of map

PQ-15b Unnamed; Santa Ana River, Possible fault based.on
western part of map difference in attitudes of

bedrock, opposite sides of
canyon. No evidence of activity,

LQ(?)-16 Scully Hill and unnamed: Suggestion of possible if minor
Fresno Canyon area faulting of older alluvium (Qov).

PQ-17 - Unnamed; east of Fresno Frominent faults in Upper Cretaceous
Canyon and Tertiary rocks apparently

do not displace Quaternary rocks,
but anomalous topography in
Fresno Canyon suggests some
retatively recent activity.

PQfIB Unnamed; east of Fresno Very short fault segment;
Canyon anomalous outcrop of granitic
‘ rocks 15 to 25 feet square is
in reverse fault contact with
Upper Cretaceous conglomerate.
Frobably a short segment of a
very old fault,




LQ(?)-19

1LQ-20

10-21

LQ-22

PQ-23

LQ~24

PQ-25

LQ-26

PQ-27

vg{?)-28

LQ~29

LQ~30

Unnamed; west of mouth
of Mabey Canyon

Fresno segment and
branches; west edge of
map area

Fresno segment and
branches ; west edge of
map area

Tin Mine segment;

Wardlow Canyon

Eagle segment; Mabey
and Tin Mine Canyons

Two unnamed faults;
east of Tin Mine Canyon

Eagle segment; between
Hagador and Main Street

Canyons.

Main Street segment

and other faults;between
Main Street and Eagle
Canyon

Eagle segment; between
Eagle and Joseph Canyons

Main Street segment;

Gilbert Avenue

Eagle segment; east
of Joseph Canyon

Faults which branch from
Eagle segment; northwest
of Bedford Lanyon

Older alluvium possibly is
faulted. l

Landslide breccia of probable
Late Quaternary age is dis~

placed; also geomorphic features
suggast youthfulness of faulting.

Landslide breccia of probable
Late Quaternary age Is dis-
placed.

Older aliuvium is displaced

downward on north side of fault;
also geomorphic evidence suggests :
youthfulness of faulting.

No evidence of youthful faulting.

Older alluvium (Qof) is dis-
placed downward to southeast
Zlong low scarp, on more
southerly fault,

No evidence of Quaternary
faulting.

Faults displace alder
alluvium (Qof); also, youthful
geomorphic aspects of faulting.

-

No evidence of Quaternary
faulting.

Siightly older alluvium probably
is displaced downward on north-
east along steep, youthful scarp.

Faults Indicated apparently

~displace landslide breccia.

Faults indicated displace older
alluvium; some displacement is
along relatively youthful
appearing scarps.



va(?}~31
LQ-32

H(?)-33

LQ-34 {partly
queried)

LQ-35

LQ-36

LQ-37

L(?)-38

1LQ(7)-39

LQ(7)-40

PQ-41

LO-42

Eagle segment; north-

west of Bedford Canyon
Unnamed; northwest of

Bedford Canyon

Unnamed ; Bedford
Canyon ares

Eagle segment and
branches ; southeast
of Bedford Canyon

Eagle segment and
branches ; McBride Canyon

Unnamed faults: Bedford
Canyon

Unnamed faults; south-
east of Bedford Canyon

Unnamed; northeast of
Prado Flood Control
Basin

Unnamed faults: northeast
edge of area, east df
Main Street

Unnamed faults; northeast
edge of area, east of
Main S5treet

Unnamed faults; east of
east end of Temescal
Road, Corona

Unnamed; Ontario Avenue,
slightly east of Highway
71 freeway overpass,
Corona

FER 72

Base of landslide appears
to be faulted.

Disordered mudflow breccla
deposits are faulted,

Aerial photos suggest veg-
etational growth along fault
trace in younger alluvium,
implying possible youthful
activity.

Older aliuvium displtaced;
deflected and beheaded
drainages suggest recent
faulting.

Older alluvium displaced; at
most southeasteriy locality
vertical displacement greater
than 25 feet (B m).

Possible displacement af older
alluvium.

Older alluvium is displaced.

Possible displacement of older
alluvium and topographic
linearity suggest youthfulness
of faulting (see text).

Possible faulting of older
alluvium and internal drainage
suggest relatively young faulting.

Possible faulting of older
alluvium and internal drainage
suggest relatively young faulting.

Youngest rocks faulted are
pre-Quaternary, but geomorphic
aspects of Taulting suggest .

" relative recency of faulting.

" tow roadcut shows thin older

alluvium faulted.




FER 72

MAP SEGMENT B
(Plate 2B)

H-43

LQ-44 (partiy

Glen lvy North segment
and unnamed fault; Brown
Canyor drainage

-

Glen lvy South segment

Vegetational Tineament suggests
faulting of younger aiTuvium.
Right deflected dralnage along
Glen lvy North fault suggests
relatively recent activity.

Older alluvium (Qof) faulted;

gueried) and unnamed faults; north- relatively recent activity
west end of Temescal suggested. .
Valley.
vQ-4s Glen lvy South segment Slightly older alluvium {QIf)
and other faults; north- apparently is displaced.
western Temescal Valley
area
H~b6 Glen lvy North segment; Bacause of vegetational growth
northwest part of ' along trace In alluvium (Qsc),
Temescal Valley relatively recent sediments
' may be faulted.
H-47(partly  Glen lvy North and Glen GIN - Low, very youthful-appearing
queried) Ivy South segments; scarp, with small sag ponds along
northwestern Temescal it, may displace younger alluvium
Valley (Qv); cracks visible during study
in pavement of Lawson Road where
it crosses fault probably are
caused by settiing of Ffill; GIS -
Possible faulting of alluvial fan
(Qf) and stream channel (Qsc)
deposits suggested by mapping.
LQ-48 Glen lvy South segment; Older alluvium displaced down-
southwest side of ward on northeast.
Temescal Valley. o
H-49 {partly Unnamed; Temescal Aerial photograph features
queried) Valiey suggest youthful Faulting;
relatively pristine scarp along
most southwesterly porticn of
trace indicated.
LQ-50 Unnamed; Temescal Mapping suggests that older
Valley area alluvium may be faulted.
H(7)~51 Glen lvy North and Glen Faults appear to displace

fvy South segments;

southern Temescal Valley

graben area

younger alluvium; depth of
alluvium in graben is greater
than 1,000 feet (330 m) and
implies large vertical component
of relatively recent faulting.

cwe mE w o
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PQ-52 Unnamed; Santa Ana ' Contact between Jb and Kgr

Mountains west of may be fault; no evidence to

Temescal Valley suggest Quaternary displacement.
vQ(?)-53 Unnamed; Temescal Faulting within older alluvium

Valley area ' may extend into younger sed-

iments (Qfi-gr).

LQ~54 (partly Unnamed: Temescal Older alluvium (Qov) is displaced.
queried) Valley area
H-55 Glen Ivy North and Glen  Similar to H{?)-51.

Ivy South segments;
Temescal Valley area

vQ(?)-56 Unnamed Temescal Relatively prominent fault
Valley area ' displaces older alluvium and
perhaps slightly older alluvium.

PQ-57 Unnamed ; Temescal Possible older fault with no
VYalley area Quaternary displacement rec-
ognizable,
H-58 Unnamed; Indian ' Vegetational effect aiong trace
Canyon drainage of fault across iIndian Canyon

‘drainage (Qsc) suggests that
relatively young sediments are

faulted.
LQ-59 Unnamed faults; east of Older alluvium {Qof-gr) may be
Indian Canyon drainage displaced.
LQ-60 Unnamed faults; Horsethief Older alluvium faulted against
Canyon drainage Jb or Qob.
H-61 Glen tvy North segment; Very young alluvial sediments
Indian Canyon to ‘ (Qsc, Qv) are apparently faulted,
Horsethief Canyon as illustrated by strong veg-
etational and geomorphic effects,
H-62 Glen lvy North segment; Apparent, youthful scafp-in
' southeast of Horsethief younger alluvium faces north-
Canyon drainage west; scarp is slightly altered
by man.
PO-63 ‘ Walker Canyon |ineament Possible northwest-trending
(fault?); southeast of fault trace apparently does

Lee Lake to Walker Canyon not affect Quaternary sediments.




VQ-6h

H-65

va{?)-66

LQ-67

H-68

Q-69

FQ or LQ-70

vQ-7i

H-72

Unnamed ; northwest of
Rice Canyon dralnage

-

Glen twy North segment
Rice Canyon drainage

Unnamed ; Rice Lanyon
area

Unnamed; McVicker
Lanyon

Glen lvy Narth segment
and unnamed fault;
southeast of Rice
Canyon dralnage

Unnamed ; southwest
of Terra Cota

Unnamed; north edge
Warm Springs Valley

Unnamed; Leach
Canyon drainage

Willard segment; north-
west end of Elsinore
Valley

FET ?E

Probable fauits along scuthwest
side of small valley may branch
from principal trace of Glen
ivy South fault or represent
slightly older faulting along
zone; faults probahly displace
slightly clder aliuvium {Qio).

Vegetational effects across
stream channel deposits {Qsc)
indicate that relatively young
sediments may be faulted,

Ponded alluvium west of fault
suggests relatively recent
displacement.

Older atluvium (Qof) is dis-
placed.

Strong, youthful scarp modified
by erosion along Glen lvy North
fault faces southwest: scarp
ranges in hejght from 0 - 24
feet (0 - 8 m).

‘Strong linear fault displaces

Pauba Formation{?} {Qup);
probably a slightly older fault
as It appears to be truncated
by Glen Ivy North fault; some
evidence, however, that faults
northwest of old Highway 71
displace older alluvium (Qov).

Possible fault borders north
edge valley; may displace older

alluvium; now prabably Inactive.

Apparent faults extend along
south side of Leach Canyon
drainage. May displace older
alluvium (Qia).

Youthful scarp-like features
face northeast and suggest
very youthful faulting in
younger and silichtly older
valley Fill (Qiv),




H-?B(partly
queried)

H(7)-7h

PR-75partly
queried)

H(1)-76

#(2)-77

H{?)-78

H(?)-79

H(?)-80

Wildomar segment; north-
west end of Elsinore
Vallay

Gien ivy North segment;
northwest end of Elsinore
Valley

Unnamed; southwest part
of Warm Springs Valley

Elsinore North fault
of Engel (1959); Warm
Springs Valley

MAP SEGMENT C

(Ptate 2B)

Willard segment; central
part of Lake Elsinore
basin

Wildomar segment; central
part of Lake Elsinore
basin

Glen lvy North segment;
central and southeasterly

portion of Elsinore Valley

Willard segment; central
and southeasterly portion
of Elsinore Valley
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Wildomar fault may border south—

wast side of lake, and displace lake ﬁﬁ
- sediments; fault is extended

arbitrarily northwestward as
shown {Geomagnetic traverse by
R. H. Chapman suggests that
fault may extend at Jeast to
point slightly northwest of
Machade Road as indicated).

Subtle geomorphic features
suggest possible pattern of

faulting shown and displacement

of younger sediments.

No evidence that strong but
older faulting displaces
Quaternary rocks.,

Line on map shows approximate
site of fracture reported by
Engel from accounis of others

to have opened in 1918 by San
Jacinto earthquake. No evidence
of fracture could be discovered
by writer.

Youthful scarp-l}ike features
face east, in slightly older
and younger alluvium (Qiv).

Fault may extend pnorthwest along
southwest edge of lake and
possibly displace relativaly
young lake sediments,.

Southwest=facing incline in
bare 1ake bottom may be fault
scarp, implying relatively young
faulting of lake sediments.

Similar to H(2)-77.

;¥Ey".ﬂ




H{?)-81 Wildomar segment;
Lakeland Village

area

Wildomar and Willard
segments; Rome Hill and
vicinity

H-83 Willdomar segment; south-
east end of Elsinore
Valley '

LQ(7)~8h Glen lvy North segment;

Bundy Canyon Road and

Orange Street ipter-

section and vicinity

Willard and Wildomar
segments; Corydon Road
and Grand Avenue Inter-
section and vicinity

vQ~-85 partly
queried)

Q-86 Wildomar segment; south=

east edge of map area

Wildomar segment; south-
east edge of map area

LQ-87

1o(7)-88 ilen lvy North segment:
southeast edge of map
area

Wiltdomar and Willard
segments; southeast edge
of map area

vQ-83

*Age symbaols:

Fee 72

Possible scarps in youthful

lake sediments, and steep

north slope of Rome Hill suggest
relatively recent fault movement.

Faults apparently displace
younger and slightly older
abluvium (Qiv).

Youthful scarps and other
evidence suggest faulting

is relatively recent.

Mapping shows slight escarpment
tn older aliuvium which suggests
late Quaternary displacement.

Similar to H{?7)-82: topographic
confiquration of more south-
westerly of Willard segment
suggests moderate dip to
southwest. :

Apparent faults displace
Pauba(?) Fermatlen.,

Apparent trace of fault
displaces older alluvium (Qov).

Similar to LQ(?)-85.

Similar to VQ~85; youthful-
appearing scarp, closed
depression imply relatively
recent fault activity.

H, Holocene (10,000 years}; VQ, very late Quaternary

(< 25,000-50,000 years); LQ, late Quaternary (< 500,000 years);
0, Quaternary (< 2-3 million years}; PQ - Pre-Quaternary.



